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Exposures to nitrate, nitrite, or N-nitroso compounds were not
directly measured in these epidemiological studies. The associations
with cancer were based either on correlations of high risk population
groups with corresponding exposures in food and water supplies, or on
comparisons of the frequency of consumption of foods containing these
substances (plus secondary amines) by gastric cancer patients and by
controls.
Bladder cancer has been correlated with nitrate in the water
supply or with urinary tract infections in some epidemiological studies
(Howe e£ al., 1980; Wynder et^ al., 1963). However, Howe <et al. (1980)
reported that there was no difference between cases and controls in
consumption of nitrite-preserved meats, such as hams and sausages.
Nevertheless, it is of interest that nitrosamines, which are presumably
formed from dietary precursors, have been found in the urine of patients
with urinary tract infections and could presumably be carcinogenic in
the bladder (Hicks et ad., 1977; Radomski e£ al., 1978).
The Committee on Nitrite and Alternative Curing Agents in Food
concluded that these reports do not provide conclusive evidence of a
causal relationship, and that alternative explanations for the find-
ings have not been ruled out (National Academy of Sciences, 1981).
Studies of occupational exposure have not contributed significant
information on possible associations between NHnitroso compounds and
cancer risk.
Experimental Evidence;  Carcinogenicity
The data on the carclnogenicity of nitrate and nitrite in animals
are not definitive. The few experiments conducted in animals have
provided no evidence that nitrate is carcinogenic (Greenblatt and
Mirvish, 1973; Lijinsky e£ ail., 1973; Sugiyama et^ aJ., 1979).
There have been very few adequate studies to test the carcinogenic-
ity of nitrite. Most of the information is derived from data on tumor
incidence in experiments that were designed primarily to study nitrosa-
tion in animals given nitrite and amlne simultaneously.  These data
were compared with data on control animals given nitrite alone (usually
in drinking water). Because the control animals were usually sacrificed
after a few months, there may not have been sufficient time for tumors
to develop (Aoyagi et^ al., 1980; Inai e£ al., 1979; Mirvish et al.,
1980; Shank and Newberne, 1976).
In a larger lifetime study conducted for the U.S. Food and Drug
Administration, Newberne (1978, 1979) fe4 various doses of nitrite to
groups of approximately 68 male arid 68 female Sprague-Dawley rats under
a variety of conditions. In comparison to the controls, the treated

